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(54) Apparatus for decoding coded video data 

(57) An apparatus for decoding coded video data is 
provided which is capable of decreasing the storage 
size of its frame memory while attenuating the drift noise 
and minimizing lowering ol the resolution during the re- 
construction of the coded video data. 

The apparatus comprises a data size reducing 
means for reducing the size of a decoded video data 
reconstructed by subsampling, pixel differential coding, 
or other means, a frame memory for saving a reduced 



video data released from the data size reducing means, 
and a data size recovering means for recovering the 
original size of the decoded video data from the reduced 
data saved in the frame memory. Accordingly, the stor- 
age size of the frame memory is decreased by a com- 
bination of compression of pixel data and IDCT process- 
ing in a reduced block size and will successfully atten- 
uate unwanted drift noise and minimize declination of 
the resolution. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention s 

The present invention relates to an apparatus for 
decoding coded video data and particularly, to a coded 
video data decoder in which video data of e.g. MPEG2 
coded format is decoded with a frame memory mini- io 
mized in the storage size. 

Description of the Related Art 

Among various methods of minimizing the storage 15 
size of a frame memory in decoding of coded video data 
is a scalable decoder (Fig. 1 ) such as depicted in "Scal- 
able decoder without low-frequency drift" by Iwahashi 
et al, (Singaku Giho, DSP94-108). The scalable decod- 
er is a device lor decoding a part of coded data and thus 20 
allows the storage size of a frame memory to be de- 
creased with the use of IDCT (inverse discrete cosine 
transform) with a low degree as shown. 

Video data of e.g. MPEG2 coded format is variable 
length decoded by a variable length decoder 1 and re- 2s 
sultant quantized DCT coefficients are inverse quan- 
tized by an inverse quantizer 2 to produce 8x8 DCT 
coefficients. When 4x4 DCT coefficients in the 8 x 8 
DCT coefficients are subjected to two-dimensional ID- 
CT process of a 4 x 4 IDCT 10, video data consisting 30 
of 4 x 4 pixels is reconstructed which is 1/2 of the orig- 
inal video data in both the horizontal and vertical direc- 
tions. If a block to be decoded is motion compensation 
blocks, the motion compensation blocks are supplied 
from a motion compensator 8 and added to the 4X4 3S 
pixel data for reproducing decoded video data. The de- 
coded video data is 1/2 of the original size in both the 
horizontal and vertical directions and enlarged by an up- 
sampler 11 before stored at the succeeding step in a 
sequence in a memory, not shown, for display. 40 

Also, the decoded video data is stored in a frame 
memory 6 of which storage size is 1/4 of the original size 
because the data to be stored is 1/2 of the original size 
in both the horizontal and vertical directions. For carry- 
ing out a motion compensation process in a reduced 4s 
space, a motion vec tor converter 1 2 is provided for con- 
verting a motion vector to 1/2 in both horizontal and ver- 
tical and extracting its corresponding blocks from the 
frame memory 6. If the two-dimensional IDCT process 
is executed with 4X4 IDCT in the horizontal direction so 
and 8x8 IDCT in the vertical direction, the decoded 
video data and the frame memory are 1/2 of the original 
size. 

The foregoing conventional method is capable of 
reducing the frame memory size by changing I DCT size 55 
but may create drift noise due to inconformrty of a pre- 
dictive image between the coding side and the decoding 
side and lower the quality of a reconstructed image. Al- 



so, the resolution of the reconstructed image will be as 
low as 1/2 or 1/4 of the original. 

SUMMARY OF THE INVENTION 

It would therefore be desirable to solve the conven- 
tional problems, and provide an apparatus for decoding 
coded video data which is capable of decreasing the 
storage size of its frame memory while attenuating the 
drift noise and minimizing lowering of the resolution dur- 
ing the reconstruction of the coded video data. 

According to a preferred embodiment of the present 
invention there is provided a data size reducing means 
for reducing the size of a decoded video data recon- 
structed by subsampling, pixel differential coding, or 
other means, a frame memory for saving a reduced vid- 
eo data released from the data size reducing means, 
and a data size recovering means for recovering the 
original size of the decoded video data from the reduced 
data saved in the frame memory or saving means. 

According to this embodiment the storage size of 
the frame memory is decreased by a combination of 
compression of pixel data to be saved in the frame mem- 
ory without or with lowering its quality to a minimum and 
IDCT processing in a reduced block size and will suc- 
cessfully attenuate unwanted drift noise and minimize 
declination of the resolution as compared with the con- 
ventional frame memory size reducing methods. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a decoder of the 
prior art; 

Fig. 2 is a block diagram of a first embodiment of a 
decoder according to the present invention; 
Fig. 3 is a block diagram of a compressor shown in 
Fig. 2; 

Fig. 4 is a block diagram of an expander shown in 
Fig. 2; 

Figs. 5A to 5C are explanatory views showing pre- 
dictive methods for determining a predictive value 
PX; 

Fig. 6 is an explanatory view showing an example 
of the predictive method of Fig. 5C in a two-dimen- 
sional space; 

Fig. 7 is a graphic diagram showing an example of 
characteristics of the quantizer 21; 
Fig. 8 is a block diagram of a second embodiment 
of a decoder according to the present invention, 
Fig. 9 is a block diagram of a third embodiment of 
a decoder according to the present invention; 
Figs. 10A and 10B are explanatory views showing 
examples of the IDCT process in the second or third 
embodiment; 

Fig. 11 is a block diagram of a fourth embodiment 
of a decoder according to the present invention; 
Fig. 1 2 is a block diagram of a compressor 5 in a 
fifth embodiment; and 
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Fig. 13 is a block diagram of an expander 7 in the 
fifth embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the present invention will be de- 
scribed in more detail referring to the accompanying 
drawings. Fig. 2 is a block diagram of a coded video data 
decoder according to a first embodiment of the present 
invention A coded data input of video data of e.g. 
MPEG2 format is variable length decoded by a variable 
length decoder 1 and resultant quantized DCT coef- 
fcients are inverse quantized to N X N DCT coefficients 
by an inverse quantizer 2. In the MPEG format, N is 
eight. The DCT coefficients are then fed to an inverse 
DCT transformer 3 where they are converted to N X N 
pixels of differential pixel data. The differential pixel data 
is added by an adder 4 with an image data derived from 
a frame memory 6 to produce a decoded video data. 
When a block data input to be decoded is motion com- 
pensation blocks, a motion compensator 8 reads nec- 
essary blocks from the frame memory 6 for motion com- 
pensation. The reconstructed decoded video data is se- 
quentially stored in a display memory, not shown, at the 
succeeding step prior to display. 

Also, the decoded video data is compressed once 
again by a compressor 5 and saved in the frame mem- 
ory 6. A compressed video data when requested for the 
motion compensation is read out and its pixel data in 
necessary is decoded by an expander 7 and transmitted 
to the motion compensator 8. It is a feature of this em- 
bodiment to compress the decoded video data before 
storing it in the frame memory which can be thus de- 
creased in the storage size. 

Fig. 3 is a block diagram showing a construction of 
the compressor 5. In the compressor 5, the video data 
is first fed to a subtractor 20 where it is subtracted by a 
predictive data supplied from a predictor 24 to produce 
a predictive difference A which is then quantized by a 
quantizer 21 . A quantized data is decoded by a local 
decoder composed of an adder 23 and the predictor 24. 
Assuming that the video data of interest is X and the 
predictive data is PX, the difference is expressed by: 

A = X - PX 

PX can be calculated by various methods. Figs. 5 A 
to 5C illustrate some of the methods of determining the 
predictive data PX, in which pixels are aligned in hori- 
zontal. The prediction is then explained with the pixels 
of a horizontal row. Also, the shaded pixels represent 
pixels to be directly encoded without using any predic- 
tive data and the not shaded, white pixels are to be com- 
pression encoded by a predictive coding. For the motion 
compensation, the frame memory has to be random ac- 
cessed for retrieval of required blocks. The random ac- 



4 

cess may be performed by differential encoding with the 
pixels without prediction, which are saved in every given 
length of period. 

Fig. 5A shows a predictive coding method using 
5 each neighbor pixel on the left. If the predictive data of 
a pixel X1 is PX1 , the difference A1 to be encoded is 
given from: 

10 PX1 = X0, A1 = X1-X0 

The succeeding pixel X2 is then processed with the 
use of a predictive coded, locally reconstructed data of 
X1 (referred to as RX1). If the predictive data of X2 is 
is PX2, the difference A2 is calculated from: 

PX2 = RX1 , A2 = X2 - RX1 

20 it is noted that every PNIh pixel is encoded without 
predictive data. PN is an integer greater than 2 and if it 
is an infinite number, the first pixel only is encoded with- 
out using the predictive coding. 

Fig. 5B illustrates another predictive coding method 
25 with the use of a pixel data encoded without prediction. 
As shown, pixels X1 , X2, and X3 are predicted from X0. 
For example, if the predictive data of the pixel X3 is PX3, 
the difference A3 is calculated from: 

30 PX3 = X0, A3 = X3 - X0 

Also, every PNth pixel is encoded without using the 
predictive coding. 
35 Fig. 5C shows a further predictive coding method in 
which two or more decoded pixels are used for predic- 
tion. For example, X1 is predicted from a combination 
of X0 and X4 allocated in horizontal. The predictive pixel 
PX1 is expressed by: 

40 

PX1 = aX0 + pX4 

where a and p are weighted coefficients which may be 
45 a = p =1/2 for determining a simple average or a =3/4, 
P =1/4 for calculating a weighted mean value in accord- 
ance with the distance between two pixels. 

The above methods may be utilized with respect to 
not only the horizontal direction but also the vertical di- 
so rection or a diagonal direction. Fig. 6 is an explanatory 
view showing the predictive coding method of Fig. 5C 
applied to a two-dimensional space, in which X00, X02, 
X20, and X22 are pixels to be encoded without predic- 
tion. Using the predictive coding method, X01 is predict- 
ss ed from X00 and X02 located on the same horizontal 
row. Also, X10 is predictive coded using XO0 and X20, 
and X11 is predicted from X00 and X22 which are 
aligned diagonally. In the same way, Fig. 5A and Fig. 5B 
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can be applied to a two-dimensional space. 

Fig. 7 is a graphic diagram showing functional char- 
acteristics of the quantizer 21 , in which X axis repre- 
sents an input level and Y axis is an output level. Q is a 
step size of quantization. The characteristic denoted by 
the dotted line (a) in Fig. 7 is of linear quantization, in 
which assuming that the input is X and the output or 
quantized representative is Y, Y=Q is established when 
(Q/2)^X< (3Q/2). The real line (b) of Fig. 7 is of dead- 
zone type linear quantization commonly used for MPEG 
format, in which the output is 0 when the input is+Q. The 
quantizer 21 may be utilized of a non-linear type as well 
as other linear types. It is also possible that the quanti- 
zation is applied depending on the classification of pix- 
els. For example, the pixels to be encoded without pre- 
diction as shown in Fig. 3 are not subjected to the quan- 
tization but directly transmitted towards the output. 

The encoder 22 may be either a fixed length encod- 
er or a variable length encoder used for MPEG format. 
In case of the fixed length encoder, a 6-bit data is pro- 
duced from 64 quantized values. Also, encoded data is 
reduced by the complement of 2. For example, when 
8-bit data is entered with the predictive difference A of 
-255 to +255 at the quantization step Q of 4, 1 27 quna- 
tized values are produced including -252,-248..., 0, .., 
248, and 252. The 127 values can be expressed in the 
7-bit format. 

It is now noted that the predictive difference A of a 
pixel X is within a dynamic range of 256. Therefore, the 
quantized output is represented by 64 different values 
which can be expressed in the 6-bit format. If P=0, X is 
within a range from 0 to 255. Hence, A=X-P ranges 0 to 
255. If P=255, A ranges -255 to 0. As A stays in the dy- 
namic range of 256, the quantized output is expressed 
by 64 values at the quantization step Q of 4. 

Fig. 4 is a block diagram showing a construction of 
the expander 7 of Fig. 2. The compressed pixel data de- 
rived from the frame memory 6 is fed to a decoder 30 
where it is subjected to an inverse of the coding action 
of the encoder 22 of Fig. 3 for reconstructing a quantized 
data from the fixed or variable length code form. The 
quantized data is inverse quantized by an inverse quan- 
tizer 31 reproducing a predictive difference A. If the 
quantization denoted at (a) in Fig. 7 is involved, the 
quantized values are 0, Q, 2Q, and so on. Accordingly, 
the quantized data of 0, 1 , .... 63 at the quantization step 
Q of 4 are converted to 0, 4, 8, 12, 252 of A respec- 
tively. 

The predictive difference A is combined with a pre- 
dictive value P by an adder 32 to decode the pixel X 
which is equal to P+A. A predictor 33 may be identical 
in construction to the predictor 24 of Fig. 3. The inverse 
quantization may be an inverse of the linear or non-lin- 
ear quantization process shown in Fig. 7. 

A second embodiment of the present invention will 
now be described. Fig. 8 is a block diagram of a decoder 
of the second embodiment. Video data encoded of e.g. 
MPEG2 format is variable length decoded by a variable 



length decoder 1 and quantized DCT coefficients are in- 
verse quantized by an inverse quantizer 2 to produce N 
x N DCT coefficients. The N X N DCT coefficients are 
then fed to a K X M inverse DCT transformer 40 where 
5 their low-frequency or K x M component (K, M^N) is 
subjected to KxK I DCT process in the horizontal direc- 
tion and M x M I DCT process in the vertical direction, 
thus reconstructing a K x M pixel data. If the motion 
block data to be decoded is motion compensation 
10 blocks, the KxM data is combined by an adder 4 with 
motion compensation block data derived from a motion 
compensators. 

A resultant decoded video data is compressed 
again by a compressor 5 and stored in a frame memory 
is 6. When the blocks are requested for motion compen- 
sation, their compressed data is decoded by an expand- 
er 7 and subjected to the motion compensation of a mo- 
tion compensator 8. Motion vectors MV from the varia- 
ble length decoder 1 are however subjected to the mo- 
tion compensation by a motion vector converter 12 
where motion vectors MV 1 scaled down to K/N in the hor- 
izontal direction and M/N in the vertical direction are 
used. The decoded video data is converted by a upsam- 
pler 41 to a desired size. For example, when the decod- 
ed video data is scaled to N/K and N/M in the vertical 
and horizontal directions respectively, it is upsampled to 
the original size. 

As described above, this embodiment provides a 
combination of the inverse DCT process of a reduced 
size of video data and the compression of the video data 
to be stored in the frame memory, hence allowing the 
frame memory to be decreased in the storage size. 

The action of the K X M IDCT transformer 40 will 
be explained in more detail referring to Fig. 10A. Fig. 
10A illustrates N x N DCT coefficients. In the KxM 
IDCT transformer 40, K x M DCT coefficients of a low 
frequency component in the N X N DCT coefficients, K 
in horizontal by M in vertical, are inverse DCT proc- 
essed. More specifically, the KxK IDCT process in the 
horizontal direction and the M x M IDCT process in the 
vertical direction are performed to produce a K x M pixel 
block data. 

The motion vector converter 12 multiplies the mo- 
tion vectors MV by K/N in the horizontal and M/N in the 
vertical thus producing and delivering the scaled down 
data MV. Assuming that horizontal and vertical compo- 
nents of MV and MV are MVx, MVx' and MVy, MVy', the 
following equations are established: 

MVx' = MVX X K/N 



MVy' = MVy X M/N 

However, the accuracy of calculation depends on the 
accuracy of decimal fractions as well as the accuracy of 
integers. The motion compensation will thus be in- 
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creased in the accuracy to as a high level as a decimal 
fraction level of MPEG format. 

The upsampler 41 converts the decoded video data 
to a desired size. For example, the upsampling of the 
decoded video data by N/K and N/M in the vertical and 
horizontal directions respectively will produce the origi- 
nal size. The upsampling may be realized by linear in- 
terpolation. 

It is assumed that three consecutive pixels RO, R1, 
and R2 are converted to a group of four pixels QO, Q1, 
Q2, and Q3 ( these pixels QO, Q1 , Q2, and Q3 are cal- 
culated from ratio of distances between RO, R1 , and R2 
as expressed by: 

QO - RO, Q1 = 1/3R0 + 2/3R1 , 



Q2 = 2/3R1 + 1/3R2, Q3 = R2 

Fig. 9 is a block diagram showing a third embodi- 
ment of the decoder of the present invention. Video data 
of e.g. MPEG 2 coded form is variable length decoded 
by a variable length decoder 1 and resultant quantized 
DCT coefficients are inverse quantized by an inverse 
quantizer 2 to produce an N x N DCT coefficients. In a 
zero-pad inverse DCT (0 pad IDCT) 50, other than a low 
frequency orKxM component of the N X N DCT co- 
effcients from the inverse quantizer 2 is filled with 0s for 
IDCT process of the N X N data, reconstructing NxN 
pixels. Fig. 10B is an explanatory view of the zero-pad 
inverse DCT process. The zero-pad IDCT 50 performs 
an N x N IDCT process assigning 0 to the coefficients 
other than K x M coeffcients in the low frequency range 
of the N X N DCT data, thus reconstructing a N X N 
pixel data. If the block data to be decoded is motion com- 
pensation blocks, the motion compensation blocks sup- 
plied from a motion compensater 8 are combined by an 
adder 4 with the N x N data hence reconstructing a vid- 
eo data to be decoded. 

The decoded video data is then compressed by a 
compressor 5 and saved in a frame memory 6. Pixels in 
the compensation blocks of a resultant compressed vid- 
eo data are decoded by an expander 7 when motion 
compensation is requested and fed to a motion compen- 
sator 8 for the motion compensation process. According 
to this embodiment, the video data is IDCT processed 
by filling a given area with 0s and its compressed, re- 
duced form is saved in the frame memory 6 which can 
hence be decreased in the storage size. The arrange- 
ment of the third embodiment permits reduction of a 
high-frequency component from the differential image 
data released by the inverse DCT transformer and thus 
satisfies the accuracy of the reduced video data to be 
stored in the frame memory 6. 

Fig. 11 is a block diagram showing a fourth embod- 
iment of the decoder of the present invention. Video data 
of e.g. MPEG2 coded format is variable length decoded 



by a variable length decoder 1 and resultant quantized 
DCT coefficients are inverse quantized by an inverse 
quantizer 2 to produce N X N DCT coefficients. In an 
IDCT 3, the N X N DCT coefficients are I DCT processed 
5 to an N x N pixel data. If the block data to be decoded 
is motion compensation blocks, the motion compensa- 
tion blocks are retrieved from a motion compensator 8 
and combined with the NxN pixel data. 

The decoded data is reduced in data size by a down 
10 sampler 60 and stored in a frame memory 6. When the 
motion compensation is requested, the reduced pixel 
data is recovered all pixels in the blocks by an upsam- 
pler 61 before fed to the motion compensator 8. 

The downsampler 60 samples, for example, every 
is SNth pixel (SN>0, SN being an integer) while eliminat- 
ing the other pixels so that the pixel data is reduced at 
1 :SN. Accordingly, the pixel data is reduced to 1/SN be- 
fore saved in the frame memory. The upsampler 61 re- 
covers the eliminated pixel data by e.g. linear interpola- 
te tjon. For example, if X0 and X3 of the pixel data are 
stored in the frame memory 6, X1 and X2 are recovered 
by calculating the ratio of distance between X0 and X3 
as expressed by: 

25 X1 = 2/3X0 + 1/3X3, X2 = 1/3X0 + 2/3X3 

Figs. 12 and 13 are block diagrams showing primary 
parts of a fifth embodiment of the decoder of the present 
30 invention. The fifth embodiment is a modification of the 
first embodiment of Fig. 1 in which the compressor 5 
and the expander 7 are modified as shown in Figs. 12 
and 1 3 respectively. Fig. 12 illustrates a construction of 
the compressor 5 according to the fifth embodiment. An 
3S SxT Hadamard transformer 70 is provided for Had- 
amard transforming every SxTth block of the pixel data 
(S and T being positive integers) to output a frequency- 
domain data. The output data is then quantized by a 
quantizer 21 and encoded by an encoder 22. The quan- 
go tizer 21 and the encoder 22 may be similar to those ex- 
plained in the first embodiment. It is also possible that 
the quantization step Q of the quantizer 21 is varied de- 
pending on the location and size of factors in each block. 
Fig. 13 illustrates a construction of the expander 7 
45 according to the fifth embodiment. Compressed video 
data saved in the frame memory 6 is decoded of its 
quantized coefficients by a decoder 30 and converted 
by an inverse quantizer 31 to a frequency-domain data 
in each SxTth block. The frequency-domain data is de- 
so coded by an SxT inverse Hadamard transformer 71 to 
the original image data. The decoder 30 and the inverse 
quantizer 31 may be similar to those of the first embod- 
iment. The Hadamard transformation in the fifth embod- 
iment may be substituted by another orthogonal trans- 
55 form method such as DCT 

Although the preferred embodiments of the present 
invention have been described, further modifications 
are possible as will be described below. The transfor- 
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mation may be implemented by any other applicable 
method such as Wavelet transform than the popular 
DCT. 

The embodiments of the present invention are not 
limited to the use ol a quantizer and other equivalent 
devices may be utilized for enabling loss-less coding 
(which allows perfect reconstruction of data). 

Each functional block of the decoder may be real- 
ized by software running on a computer of e.g. a per- 
sonal or workstation type or by hardware such as an LSI. 

As set forth above, the described embodiments al- 
low the storage size of the frame memory to be de- 
creased by a combination of compression of pixel data 
to be saved in the frame memory and IDCT processing 
in a reduced block size, successfully attenuating un- 
wanted drift noise and minimizing declination of the res- 
olution as compared with the conventional frame mem- 
ory size reducing methods. 

For example, a test video data (of the flower garden) 
defined by ISO was compressed by a sampling rate of 
2 to 6 Mbit/s of MPEG2 format with a decoder embod- 
ying the invention having a frame memory of which stor- 
age size is reduced to 1/2 in horizontal. The result of 
decoding in the second embodiment yielded as a higher 
gain as 1 .5 to 4.5 dB than that of the conventional meth- 
ods. Also, it was found that the declination of the reso- 
lution is insignificant and the drift noise is remarkably 
attenuated. 



Claims 

1 . An apparatus for decoding coded video data com- 
prising: 

a data size reducing means for reducing the 
size of a decoded video data; 
a storing means for storing a reduced size of 
the video data released from the data size re- 
duction means; and 

a data size recovering means for recovering the 
original size of the video data from the reduced 
size data supplied by the storing means. 

2. An apparatus for decoding coded video data ac- 
cording to claim 1 , wherein the data size reducing 
means is a compressing means for compressing 
the video data by sub-sampling process, and the 
data size recovering means is an interpolating 
means for recovering the video data by interpolation 
process. 

3. An apparatus for decoding coded video data ac- 
cording to claim 1, wherein the data size reducing 
means is a compressing means for compressing 
pixels of the video data in a sequence by pixel dif- 
ferential coding process, and the data size recover- 
ing means is an expanding means for recovering 



the video data by pixel differential decoding proc- 
ess. 

4. An apparatus for decoding coded video data ac- 
5 cording to claim 1 , wherein the data size reducing 

means is a compressing means for compressing 
blocks of the video data by orthogonal transform 
" process, and the data size recovering means is an 
inverse transforming means for recovering the vid- 
10 eo data by an inverse of the orthogonal transform 
process. 

5. An apparatus for decoding coded video data ac- 
cording to claim 4, wherein the orthogonal trans- 

is form process employs Hadamard transform. 

6. An apparatus for decoding coded video data ac- 
cording to claim 3, 4 or 5, further comprising: 

20 a quantizing means for quantizing the com- 

pressed video data released from the com- 
pressing means; and 

an inverse quantizing means for inverse quan- 
tizing the video data read out from the saving 
2S means. 

7. An apparatus lor decoding coded video data ac- 
cording to claim 3 or 6, wherein some of the pixels 
in each frame which are allocated at equal intervals 

30 are directly saved in the saving means and the other 
pixels are reduced in the size. 

8. An apparatus for decoding coded video data ac- 
cording to one of claims 1 through 7, wherein the 

35 video data of interest is of coded data produced by 
video data compression process with a transform 
encoding, and further comprising: 

an inverse transforming means for inverse 
40 transforming a low-level component of the vid- 

eo data of transform encoded form; and 
a resolution converting means for converting 
the video data of decoded form to a desired de- 
gree of resolution for display. 

45 

9. An apparatus for decoding coded video data ac- 
cording to claim 8, wherein the transform encoding 
process is DCT and the low-level component of the 
video data of encoded form is inverse DCT for re- 

50 constructing a decoded form of the low-level com- 
ponent video data. 

10. An apparatus for decoding coded video data ac- 
cording to one of claims 1 through 7, wherein the 

55 video data of interest is of coded data produced by 
video data compression process with a transform 
coding of DCT, and further comprising: 

an inverse transforming means for performing 
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inverse DCT process by assigning other than a low- 
level component of the video data to 0 for recon- 
structing a decoded form of the low-level compo- 
nent video data. 
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